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Abstract
Wikidata is a collaborative knowledge graph which has al-
ready drawn the attention of practitioners and researchers.
It is the work of a community of volunteers, supported by
policies, guidelines and automatic programs (bots) which
perform a broad range of tasks, doing the lion’s share of
the work on the platform. In this paper, we highlight some
of the most salient aspects of human-bot collaboration in
Wikidata. We argue that the combination of automated and
semi-automated work produces new challenges with re-
spect to other online collaboration platforms.
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Introduction
Wikidata is a relatively young project, yet it has already
drawn great attention from practitioners and researchers.
It is a collaborative knowledge graph—a knowledge base
that describes real world entities and the relationships that
occur among them, organised in a graph [5]. Several fea-
tures make Wikidata worthy of interest. Since its inception
in 2012 it has already gathered a community of ∼ 18k
monthly active users, who have built a graph that covers
facts about around 45M entities. In relation to CSCW, Wiki-
data has been considered by some researchers as a new
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time of platform, at the intersection of peer-production sys-
tems and collaborative ontology development projects [2].
The steep growth of Wikidata can be attributed in a large
part to the work of bots, pieces of software programmed
to perform a range of tasks, among which importing new
data from different sources. Especially in the early years of
Wikidata’s life, bots’ contributions have boosted the growth
of the graph, adding a large amount of facts. Whereas this
has allowed Wikidata to reach a size large enough for users
to build upon it and produce a usable knowledge source,
it has also posed some challenges, regarding the quality
of automated work and its effects on the community. Al-
though some of these challenges have been outlined by
prior work—e.g. the difficulty for editors to control the qual-
ity of bot-generated data [6]—they have never been clearly
identified. This is the aim of this paper. Understanding what
these challenges are and addressing them is key to ensure
the quality and the future sustainability of Wikidata.
Data
The Wikimedia Foundation
releases dumps contain-
ing the whole history of
Wikidata revisions. These
contain not only the data
within each page (item and
properties) included, but also
the related metadata, e.g
revision id, username of the
author of the revision, and a
timestamp. All figures in this
paper have been extracted
by dumps updated to 1st
October 2017.
Table 1: Number of users and
edits per type. Please note that
anonymous human users refer to
unique IPs, but nothing prevents
users from connecting from
different IPs.
# users # edits
Bots 407 384, 660, 528
Registered
humans
190, 765 171, 824, 150
Anonymous
humans
548, 956 2, 329, 109
The Knowledge Graph
Items and properties are the building blocks of Wikidata’s
knowledge: items represent instances of concrete or ab-
stract entities—e.g. Lou Reed or New York—as well as
classes—e.g. the class of all musicians. Properties are
used to state facts about items, such as Lou Reed–place
of birth–New York. Statements assert facts about items and
properties. Their nucleus is a claim, a property-value pair
whose value can be either an item or a literal. Claims can
be enriched through qualifiers and references. Qualifiers
add contextual information (e.g. specifying a limitation in
the validity of a statement), whereas references link to a
source. The knowledge graph is the set of all statements.
Editing Wikidata
The Wikidata community has continuously grown along
the whole lifespan of the project, reaching a total of more
Figure 1: The web interface of a Wikidata item
than 190 thousand unique registered users. Editors do not
need to register to contribute and can do that also anony-
mously. Similarly to what observed in other online collabo-
ration projects (e.g. Wikipedia [4]), the distribution of edits
is very skewed and a core of users carry out the bulk of the
work [8]. This is facilitated by some tools that are peculiar
to the project. Wikidata can be edited through several inter-
faces. The easiest one is the web interface. Every entity in
Wikidata has a corresponding a web page, which can be re-
trieved and variously edited (Figure 1). Another commonly
used interface are semi-automated editing tools, such
as QuickStatements or The Wikidata Game. These allow
users to edit at a much higher rate than it would be possible
through the web interface, e.g. QuickStatements accepts
csv files with a list of statements to be added, or check the
quality of suggested statements. Revisions made through
these tools account for around 60% of all edits made by
human editors, although they are used by less than 5%.
Bots
Bots carry out various types of tasks, such as editing items
and properties or patrolling the graph for quality control
checks. They are the authors of the majority of edits on
Wikidata. Although their percentage of edits over the total
has declined since the early years of the project, when they
exceeded 90% of all contributions [9], they remains above
50% of all revisions (Figure 2).
Bots are operated by registered users, according to codi-
fied norms and policies. The first step to obtain the com-
munity approval to run a bot is to open a Request for per-
mission1, where editors must provide a detailed descrip-
tion of the activities that their bot is planned to do. After
a test run (between 50 and 250 edits), other users can
leave their comment and vote in favour or against the ac-
tivation of the bot. Once a bot is granted the community
approval, its “owner” must continuously check its work
and, if it becomes harmful for the graph, immediately sus-
pend it. Other users can request to withdraw the authori-
sation by opening a new page on a dedicated section of
Wikidata. Unauthorised bots exist, but an editing cap is
enforced on them. One of the first functions for Wikidata
items was to act as inter-language hub for different lan-
guage versions of Wikipedia articles [10]. Therefore, the
first Wikidata bots harvested inter-language links from all
Wikipedias, importing them over to Wikidata, where each
item was connected to the corresponding articles in sev-
eral language versions of the online encyclopaedia. Be-
sides this first task, bot activities have been very focused
on importing new statements and enrich the knowledge
graph. Almost 90% of automated editing in Wikidata con-
cerns the addition or modification of Item statements (58%)
or labels/descriptions/aliases (30%) [2]. Nonetheless, bots
take roles similar to human editors in constructing Wiki-
data’s knowledge. [2] have shown that bots are active in five
of the six user roles they identified in Wikidata on the basis
1https://www.wikidata.org/wiki/Wikidata:Requests_for_
permissions/Bot, consulted on 26 September 2018.
of type and scope of edits, i.e.reference editor, item cre-
ator, item editor, item expert, and property editor. Other bot
activities concern quality-control tasks. A bot called KrBot
has regularly scanned the whole graph since April 2013 and
reported property constraints violations.
Bots play a prominent role in the production of Wikidata’s
knowledge, as we have seen in the previous paragraphs.
This is true also with regard to other projects. For instance,
bots are by all means part of the sociotechnical fabric of
Wikipedia, providing an essential contribution to authoring
and cleaning articles [3] and are crucial to respond timely
to vandalism [1]. Nevertheless, we argue that Wikidata con-
stitutes a new model of human-bot collaboration, due to its
combination of automated and semi-automated work, pre-
senting new challenges. We outline these in the following:
1. Bots generate new content massively. However, most of
this content is likely to be never seen not checked by any
human user. With more than 45M entities in the graph,large
swathes of it may be never consulted by anyone. Moreover,
Wikidata is often accessed through third party applications
which, according to Wikidata’s CC0 licence, do not need to
provide attribution. The claim that “given enough eyeballs
all bugs are shallow” may not work in this case, simply be-
cause there might not be enough eyeballs.
2. Bots import large numbers of statements from a small
number of sources, leading to a lack of diversity of the
knowledge they produce [6]. Combined to the fact that a
restricted circle of users operate bots and that a very small
core of human editors perform the majority of edits through
semi-automated tool, this can be a serious threat to repre-
senting a broad range of viewpoints in Wikidata, a project
that was designed having diversity in mind [10].
3. The extensive proportion of automated and semi-automated
Figure 2: Number and percentage of edits per user type
activity, together with the fact that Wikidata is a multilin-
gual project, may stifle user participation on the platform.
Whereas an in-depth study of this aspect has not been
carried out yet, it must be noted that discussion pages are
seldom used (only 10, 787 item have active talk pages).
Does communication between users decrease, compared
to other platforms? And if so, how does that affect the point
above, i.e. diversity?
Conclusions
Research has already investigated some of the effects of al-
gorithmic work in Wikidata on data quality (e.g. [6] and [7]).
However, a study of the main challenges posed by bot ac-
tivity in Wikidata is still missing. This paper highlights three
of them, namely quality control, lack of diversity, and threats
to user participation. Further work should address them, in
order to shed light on these aspects of algorithmic participa-
tion in online platforms and ensure the future sustainability
of Wikidata.
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